The identification of stable monoborides 1 ' 2 , monocarbides 2 ' 3 , and monosilicides 4 of several transition elements suggested the existence of phosphides of similar stability. This paper reports on the identification of the molecule RhP and its dissociation energy as well as on an upper limit for the dissociation energy of the molecule PtP.
Experimental
The mass spectrometer, the general experimental technique, and the methods for obtaining thermodynamic data have been described previously 5 > 6 . In the present investigation, the Knudsen cells were made of high density graphite and contained rhodium or platinum metal and gadolinium phosphide. The channel orifices had 0.8 and 1.0 mm diameter and 1 mm length.
Results
The identification of the neutral species effusing from the Knudsen cell was based, after their ionization by electron impact, on the measurement of the mass, the isotopic ratio, the intensity profile in the molecular beam and, where possible, the appearance potentials.
In addition to the species already observed in the C-P-Gd 7 , the Rh-C 3 , and the Pt-C 3 systems, the molecule RhP was observed. At 2500 K, for ionizing electrons of 20 eV, the relative intensities of P + (corrected for a 7% contribution due to fragmentation of P2), P2 + , Rh + , RhP + were about 5 • 10 4 /l0 5 /7 • 10 2 /1 in the system C -P -Gd -Rh. In the case of Pt, at 2267 K the corresponding intensities were 8-10 3 /3-10 4 /6/1. Due to more pronounced interaction of Pt than of Rh with the C -P -Gd system, an appreciable vaporization of phosphorus occured at 2000 -2200 K, thereby explaining the less favorable detection limit for the PtP molecule.
The dissociation energies were determined using the reaction
(1) The equilibrium constants Kp were calculated from the relative ion intensities assuming the product of the ionization cross sections and of the secondary electron multiplier gains to be unity. A possible deviation of 50% from this assumption is taken into account in the evaluation of the final uncertainty. For the calculation of the reaction enthalpy by the third law method, the numeric values of the free energy functions were taken from the literature 8 for P(g), P2(g), Rh(g) and Pt(g), while those for RhP and PtP were calculated with the statistical mechanical formulae for the harmonic oscillator and rigid rotator. The interatomic distances, r(RhP) =2.02 Ä and r (PtP) = 2.06 A , were evaluated by comparison with those of RhC, RuO, PtC and PtO 9 . The vibration frequencies, co (RhP) = co (PtP) = 600 cm" 1 , were similarly estimated.
The electronic ground states, x 2 for RhP and 2 77 for PtP, were choosen by analogy with those of the isoelectronic molecules PtC 9 and AuSi 9 respectively; the multiplet separation, 1071 cm -1 , in the latter molecule was also retained. The dissociation energies of the molecules RhP and PtP derived from the enthalpy differences (Table 1) associated with reaction (1) and Z)o(P2) = 116.0dt 1 kcal/mole 10 , are Do (RhP) = 83.5 ±4 kcal/mole and D°0 (PtP) ^ 99.6 ± 4 kcal/mole.
The trends in dissociation energies from Dl (RhSi) = 94 ± 4 1 to Dl (RhP) =84 ±4 and from Dl (PtSi) = 119 ±4 1 to Z)o(PtP) ^ 100 ±4 are similar, respectively, to those from Dl (RhSi) = 94 ± 4 to Dl (PdSi) = 74±3 1 and from Dl (PtSi) = 119 ± 4 to Dl (AuSi) = 74 + 3 1 kcal/mole, as expected for isoelectronic molecules. These trends are also similar to those suggested 2 for the nitrides of these metals. They tend thereby to confirm the molecular orbital scheme 2 ' 11 pro- posed for this type of molecules, based on the filling of bonding molecular orbitals correlating with the d shell of the metal, followed by o and n orbitals correlating with the non-metal, the n orbital being occupied for AuSi and presumably PtP, but not for RhSi, RhP or PtSi. It is however delicate to deduce the bonding diaracteristics of the latter orbital from the measured dissociation energies since the marked increase in ionization potential from IP (Si) =8.151 to IP(P) = 10.486 eV 12 probably determines to a large extent the variation of the bond strength from RhSi to RhP and from PtSi to PtP. 9 . Durch wirksame Überlappung der hier nur teilweise besetzten </2 2 -Bahnfunktionen entlang der Platinkette ist mit der Ausbildung eines Leitungsbandes zu rechnen. Eine metallische Leitfähigkeit entlang der kristallographischen c-Achse ist allerdings wegen der unvermeidlichen Kristallbaufehler nicht zu erwarten und auch bislang nicht beobachtet wor- 
